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ATTORNEY'S DOCKET NUMBER 
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—09/529401 



PRIORITY DATE CLAIMED 
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TITLE OF INVENTION 
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APPLICANTS) FOR DO/EO/US 



Lars ANDERSSON 




Applicant herein submits to the United States Designated/Elected Office (DO/EO/US) the following 
items and other information. 

1. H This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. Q This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 
his express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1 ). 
A proper Demand for Internatl. Preliminary Examination was made by the 19th month from earliest claimed priority date. 
A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. H is transmitted herewith (required only if not transmitted by the International Bureau). 

b. fH has been transmitted by the International Bureau, 
is not required, as the application was filed in the United States Receiving Office (RO/US) 

36. D A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

! 7. fH Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

\ a. C3 are transmitted herewith (required only if not transmitted by the International Bureau). 

: b. ED have been transmitted by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired, 
d. IH have not been made and will not be made. 
% 8. D A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
1 9. HI An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

hlO.O A translation of the annexes to the Internatl. Preliminary Examination report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

fhltems 11. to 16. below concern other document(s) or information included: 

□ 1 1 . LZl An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. D An assignment document for recording. A separate cover sheet compliance with 37 CFR 3.28 and 3.31 is included. 

13. B A FIRST preliminary amendment. 
D A SECOND or SUBSEQUENT preliminary amendment. 

14. LZI A substitute specification. 

15. □ A change of power of attorney and/or address letter. 
16.11 Other items or information: 

International Search Report — Swedish Patent Office 
PCT Request Form 
PCT/IB/304 Form 
PCT/IB/308 Form 
First Page of Publication 
Demand 

International Preliminary Examination Report — with Annexes 
Small Entity Declaration 
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US APPLICATION NO (If known, see 37 CFR 15) A ^ — 

09/509401 , 


INTERNATIONAL APPLICATION NO 

PCT/SE98/01906 


ATTORNEY'S DOCKET NUMBER 

P65317US0 


17.-*B The following fees are submitted: 
Basic National Fee (37 CFR 1.492(a)(1)-(5)): 

Internatl. prelim, examination fee paid to USPTO (37 CFR 1.492 (a) (1)) . . $670.00 

No international preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (2)) but international search fee paid to USPTO (37 CFR 1 .445(a)(2)) . . $760.00 

Neither international preliminary examination fee (37 CFR 1.492 (a) (3)) 

nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO) $970.00 

International preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (4)) and all claims satisfied provisions of PCT Article 33(2)-(4) $96.00 

Search Report prepared by the EPO or JPO (37 CFR 1 .492 (a) (5)) $840.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS 
$ 970.00 


PTO USE ONLY 


Surcharge of $1 30.00 for furnishing the oath or declaration later than 

IZI 20 D 30 months from the earliest claimed priority date (37 CFR 1 .492(e)). 


$ 




Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


6-20 = 


-0- 


x $18.00 


$ 




Independent Claims 


1-3 = 


-0- 


x $78.00 


$ 




Multiple Dependent Ciaim(s) (if applicable) 


+ $260.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 970.00 




Reduction by 1/2 for filing by small entity, if applicable. Verified Small 
Entity statement must also be filed. (Note 37 CFR 1 .9, 1 .27, 1 .28). 


$ 485.00 




SUBTOTAL = 


$ 485.00 




Processing fee of $130 for furnishing the English translation later than 

D 20 U 30 months from the earliest claimed priority date (37 CFR 1 .492(f)) 


$ 




TOTAL NATIONAL FEE = 


$ 485.00 




Fee of $40.00 for recording the enclosed assignment (37 CFR 1 .21 (h)). 
Assignment must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31). 


$ 




TOTAL FEES ENCLOSED = 


$ 485.00 






Ami to be refunded: 


$ 


Ami charged: 


$ 


a. IP A Check in the amount of $ 485.00 to cover thfi ahnvfi fees is finr.|n<5fir|. 

b. CU Please charge my Deposit Account No. 06-1358 in the amount of $ — to co> 

A duplicate copy of this sheet is enclosed. 

c. B The Commissioner is hereby authorized to charge my account any additional fees 

pendency of this application, or credit any overpayment to Deposit Account No. 0 
this sheet is enclosed. 

SEND ALL CORRESPONDENCE TO: 
Jacobson, Price, Holman & Stern, PLLC By I 

400 7th Street, N.W., Suite 600 J0W1 
Washington, DC 20004 Rig. 
202-638-6666 W 
CUSTOMER NUMBER: 00136 


/er the above fees. 

set forth in §1.492 during the 
6-1358 . A duplicate copy of 

IA. 

C. dolman 
No. 22,769 

JPH&S 3/95 
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IN THE UNIT*ED STATES PATENT AND TRADEMARK OFFICE 



Applicant (s) : 



Lars ANDERS SON 



Serial No . : 



New 



Filed: 



April 19, 2000 



For: 



DISPLAY DEVICE 



PRELIMINARY AMENDMENT TO LESSEN FEES 



Assistant Commissioner of Patents 
Washington, D.C. 2 0231 



Sir: 



Prior to initial examination, please amend the above- 
identified application as follows: 



The foregoing Preliminary Amendment is requested in order to 
delete the multiple dependent claim and avoid paying the multiple 
dependent claims fee as well as to place the application in better 
form for examination. 

Early action on the merits is respectfully requested. 



IN THE CLAIMS 



Claim 1, line 18-19, delete "of 1 

sheet -like support" ; 
Claim 6, line 1, delete "and 2" . 



acquer over the complete 



REMARKS 



Respectfully submitted, 



JACOBSON, PRICE, HOLMAN & STERN, PLLC 




400 Seventh Street, N.W. 
Washington, D.C. 20004-2201 
(202) 638-6666 



Date: April 19, 2000 
Atty. Docket: P65317US0 
JCH : j rc 
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DISPLAY DEVICE 



This invention refers to a display device consisting of a 
sheet-like support, which is covered with liquid thermocromic 
5 crystals, which can be tempered by separate power supply to 
individual heating element, which lie close to the crystals 
and are placed between the sheet-like support and the crys- 
tals, whereby the crystals assume different shades of colour 
depending on the given temperature so that hereby the colour 
10 of the crystals will form a certain pattern. 

A display arrangement of now mentioned type is disclosed in 
e.g. US 41427S2. This display includes a sheet-like metallic 
support, which has a surface, which is covered with a thin 

15 layer of a conventional paint. The layer is in turn covered 
with areas of a certain thermocromic composition and it may 
also contain areas of different thermocromic composition. It 
may also contain areas of further different kind of a thermo- 
cromic composition and/or mixtures of the earlier mentioned 

20 thermocromic compositions. The areas will normally be created 
by conventional painting techniques using a coating composi- 
tion containing a thermocromic compound and an appropriate 
conventional binder and an appropriate solvent. The composi- 
tion may further include pigments of any colour or the compo- 

25 sition can be colourless. The binder is usually colourless in 
order not to obscure the colour effects to be formed. It is 
further described in the patent that the heating of the diff- 
erent areas is carried out by plate-like electrical resistance 
elements, which are placed between the sheet-like support and 

30 the areas of the thermocromic positions. These plate-like 

electrical resistance elements heat the individual crystals in 
the different areas to a certain temperature so that the crys- 
tals in a specific area assume a certain colour depending on 
the temperature. According to the above described methods cer- 

35 tain areas or certain points are given a certain colour by 

that the thermocromic crystals, above or in the neighbourhood 
of a certain heating element are heated. Different patterns 
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will hereby be formed by that the crystals having a certain 
colour will form a certain pattern. If the display however is 
subjected to the ambient temperature, one can understand that 
it may be difficult to control the pattern so it has the 
5 wanted design and it can also be difficult to change the pat- 
tern from one design to another if the new pattern demands a 
lower temperature for the individual crystals than the earlier 
temperature. The temperature of the sheet-like support is thus 
of great importance and the sheet-like support may assume the 
10 ambient temperature, which can be so high that the control of 
the temperature for the individual electrical element have no 
effect on the crystals but it is only the ambient temperature 
which has an effect on the crystals. 

15 The object of the invention is to increase the possibilities 
to control the tempering of the individual crystals and also 
protect them from being effected by the ambient temperature 
and also from mechanical damage. The produced picture on the 
display shall also be possible to program. 

20 

The invention is characterized by the features stated in the 
following patent claims and a favourable embodiment is de- 
scribed in the following by reference to accompanying dra- 
wings . 

25 

Fig. 1 is thereby a schematic view a display according to the 
invention. 

Fig. 2 is a schematic section according to the lines II-II of 
30 fig. i. 



Fig. 3 is a section through the underlying sheet-like support. 

The invention is thus a display device consisting of a stiff 
sheet-like support 1. The sheet-like support could be made for 
instance of metal. Several small separately heatable elements 
3 are arranged on the sheet-like support and the heating is 
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performed by supplying an electrical voltage through cables 6 
to the elements 3. A layer of liquid thermocromic crystals 2 
cover the layer of the heatable elements. The liquid thermo- 
cromic crystals may be applied by painting of a coating com- 
5 position which contains thermocromic crystals, which are bound 
by a binder. The characteristic of the thermocromic crystals 
is that they assume a certain colour in correspondence to 
their given temperature. If thus a heatable element below a 
crystal is heated to a certain temperature, said crystal will 

10 assume said temperature and is coloured if the temperature is 
higher than the temperature at rest of the crystal. Fig. 1 
shows that the crystals 2 have been given a certain tempera- 
ture so that a letter L has been formed. The letter L appears 
by that all the crystals along the shape of L have been given 

15 the same certain temperature by the underlying heatable ele- 
ment. The thermocromic crystals outside L remain passive 
because their underlying heatable element have not been heated 
by voltage supply. As said earlier the power for heating the 
elements can take place by supplying a current of a certain 

20 voltage. 



The thermocromic crystals are covered by a coating of lacquer 
in order to protect the crystals to the surroundings, the com- 
position of said coating of lacquer being stated later. 

In order to quickly be able to change the pattern, formed by 
the crystals, it could be necessary to cool down the crystals, 
if the crystals must be given a lower temperature than the one 
they have in order to assume a different colour. This could 
concern all the crystals or certain crystals. All the crystals 
shall thus be cooled down and this can be done by that the 
sheet-like support 1 is cooled down or is kept on a constant 
temperature which is lower than the temperature which makes 
the crystals to assume a certain colour. This means that as 
long as the heatable element are not heated any longer, the 
whole display device including the thermocromic crystals will 
be cooled down to the temperature of the sheet-like support. 
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This is illustrated in fig. 3 by that the sheet-like support 
has one or several continuous channels or is designed like a 
jacket so that the sheet-like support is hallow whereby a coo- 
ling medium can pass through the sheet-like support and keep 
it at a constant temperature or lower the temperature for the 
complete display device. 

A further way to carry out the refrigerating capacity is to 
arrange a layer of peltier elements under the heatable ele- 
ments. The characteristic of a peltier element is that it very 
quickly is controlled by means of electrical energy and thus 
can be given an enough low temperature in order to lower the 
temperature of the thermocromic crystals under the temperature 
at which they are given a certain colour. The peltier elements 
can also be used instead of the heatable elements 3, see fig. 
2 whereat thus the heatable elements 3 are peltier elements. 

The kind of coating of lacquer which is used consists suitably 
of an acryl base and synthetic agent and it is specifically 
suitable that the mixing proportion is 10:1. Such a lacquer is 
very resistant to wearing and also UV-radiation . The described 
display device is thus suitable as an advertising sign, 
because the pattern on the display (figures) can be altered 
rapidly. The display device is not effected by the ambient 
temperature because the sheet-like support is kept at a con- 
stant temperature. If not, the sunshine could effect the dis- 
play so that it is not possible to control the pattern which 
the thermocromic crystals should show. Electrical energy is 
preferably used, e.g. supply of current of a certain voltage, 
for heating the heatable elements and the supply of current 
can be program-controlled concerning the voltage and also 
which of the heatable elements that should be supplied by 
power. Thus a computer may be programmed by a certain picture 
and accordingly controls the signals for the power supply to 
the heatable elements. The signals of a computer can also be 
used and possibly amplified in order to bring about the change 
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of temperature of the underlying means. The computer can also 

control the refrigeration. 
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CLAIMS 

1. Display device consisting of a sheet-like support (1) 
which is covered with a layer of liquid thermocromic crystals 
(2) , which are separately tempered by individual power supply 
to individual heatable elements (3), which lie close to the 
crystals and are placed between the sheet- like support (1) and 
the crystals (2) , whereby the crystals assume different shades 
of colour dependent on the given temperature sd that hereby 
the colour of the crystals will form a certain pattern and 
hereby a figure characterized by that the thermocromic 
crystals (2) are distributed over the complete layer without a 
specific pattern and that the design of the figure is 
determined only by tempering the small heatable elements (3), 
which are located according to said wanted design and by that 
the support includes cooling means (4) which are controlled to 
cool down the crystals (2) and/or keep the support (1) of the 
crystals at a certain temperature, which is lower than the 
temperature 4 at which the crystals are coloured and whereat 
the crystals are covered by a coating of lacquer over the 
complete sheet-like support. 

2. Display device according to claim 1, characterized in thst 
the underlying means consists of pel tier elements, which are 
black and are supplied by electricity in order to set their 
Lemperature . 

3. Display device according to claim 2, characterized in that 
the liquid thermocromic crystals are painted on the peltier 
elements . 

4. Display device according to claim l, characterized in that 
the coating of lacquer is a plain lacquer and consists of an 
acryl base and a synthetic agent. 
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5. Display device according to claim 4, characterized in tha 
Che mixing proportion between the acryl base and the syntheti 
agent is 10:1. 

6, Display device according to clairn 1 and 2, characterized 
in that the peltier elements also are the individual heatable 
elements (3), which are heated by electricity. 
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A known display device consists of a sheet -like support (1) which 
is covered with liquid thermochromic crystals (2) . These are 
tempered by individual power supply to individual heatable 
elements (3) , which lie close to the crystals and are placed 
between the sheet -like support (1) and the crystals (2) . The 
crystals assume different shades of colour dependent on the given 
temperature so that hereby the colour of the crystals will form a 
certain pattern. In order to improve the possibilities to 
control the tempering of the individual crystals and also protect 
them from being effected by the ambient temperature and from 
mechanical damage, the crystals have underlying means (4) which 
are controlled to cool down the crystals (2) and/or keep the 
sheet-like support (1) of the crystals at a certain temperature. 

This temperature is lower than the temperature, at which the 
crystals are coloured. Further the crystals are covered by a 
coating of lacquer over the complete sheet-like support. 
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